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A recently developed procedure for alkylatiori of organic acids has proven extremely successful for preparation of volatile alkyl derivatives of the barbiturates for gas-chromatographic analysis. Soluble salts are formed in a mixture of N,N-dimethylacetamide and methanol.
These in turn react rapidly with alkyl iodides to form the corresponding alkyl derivatives. The butyl derivatives of barbiturates, prepared in this manner, are separable by high-resolution gaschromatography.
Any of 14 barbiturates can be determined simultaneously or separately (although there is some overlap with certain uncommon barbiturates).
The 
Derivatization of Phenobarbital with Phenyltrimethylammonium
Hydroxide as Base Add 1.0 ml of the phenyltrimethylammonium hydroxide-methanol mixture (100 zmol) and 4.0 ml of N,N-dimethylacetamide to 5.0 mg of phenobarbital (21.5 zmol) and agitate gently.
After the phenobarbital has dissolved, add 100 il of 1-iodobutane (880 mol) and mix thoroughly. This quantity, which represents a great excess, was selected only for convenience of measurement.
Gas-chromatographic analysis for unreacted starting material, side products, and the butyl derivative shows that 98.3% of the starting material has been ciency column such as this is very important in obtaining good separations ( Figure 1 ). Moreover, no interferences from other components of whole blood were observed, when the barbiturates were isolated by the well-tested back-extrattion procedure of Sunshine (5) . A final advantage of butyl derivatives is that the detector response for phenobarbital, which is usually low with other derivatives, was significantly improved by use of the butyl derivative.
Retention times and relative peak heights of 16 barbiturates are listed in Table 2 , along with comments on their resolution. Coefficients of variation of the peak heights of the individual barbiturates with respect to separately added internal standard average 3%. These data were obtained by gas-chromatography of about 0. Peak heights ±1 SD are given relative to a value of 5.00 for the internal standard, since the concentration of the standard is five times that of the other barbiturates.
.b Overlap is defined as the height of the valley between peaks above the baseline divided by the average height of the peaks. All overlaps not listed are less than 5%.
of tailing, an overlap as great as 60% will cause only a 1% change in peak height, and peak height was found to be reliable for quantitation here. Butethal (rarely used) cannot be quantitatively analyzed in the presence of butalbital (rarely used), but either can be identified when it is separately present.
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